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This thesis represents my personal history of an earlier friendship with and a 
recent struggle with the IS-LM model. Chapters 2-4 reflect the former, while Chapters 
5-7 the latter. Main chapters are Chapters 6 and 7, as the title of the thesis suggests. 
The IS-LM model consists of the IS part and the LM part describing respectively 
the equilibrium of the goods market and that of the money market, not to mention. 
Chapters 2 and 3 are concerned with the IS part only, while Chapter 4 is concerned with 
both of them. These three chapters treat fairly technical matters in the existing models. 
Thus contributions of these chapters lie largely in how to apply mathematical methods 
to economic models.  
The following three chapters lay more emphasis on the presentation of original 
economic models than on the application of mathematics. Chapter 5 reformulates the 
LM part, while Chapters 6 and 7 deal with the extension of the IS part. Of course, 
contributions of these three chapters lie in novelties of the models. In any case, 
Chapters 2-7 represent the theoretical results I have obtained under the influence of the 
IS-LM model. 
Chapter 1 makes an abstract of Chapters 2-7 and explains the relationship among 
the chapters from the viewpoint of a history of macroeconomics. Particularly it is 
emphasized that macroeconomics drastically changed in quality between 1936 and 1939. 
In my view Keynes’s General Theory is characterized by a two-sector economy, flexible 
prices, and profit-maximizing firms. Harrod (1936) had such “Three Features” of the 
General Theory to a considerable extent. However those disappeared completely from 
Keynesian economics. Harrod (1939) shows this well. Thus such a change is called the 
“Harrod discontinuity.” So to speak, Chapters 2-5 suffer from the “Harrod discontinuity” 
like other Keynesian literature. Chapters 6-7 are trying to escape from it and to rebuild 
the IS-LM model in order to construct a general macro model which includes classical 
economics as a special case on the basis of Keynesian economics. 
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Chapter 2 solves an open question about Goodwin's (1951) famous nonlinear 
business cycle model. The model is based on both the multiplier theory and the 
nonlinear acceleration principle. Probably because he was an expert in the theory of 
nonlinear oscillations, it had been widely believed that there is a unique stable limit 
cycle in his model. But no one provided a mathematical proof in general circumstances. 
The correct answer to the question about the existence, uniqueness, and stability of a 
limit cycle is given for the first time with the help of several theorems in the dynamical 
systems theory. Kaldor's (1940) model, which is based on the multiplier theory and the 
profit principle, is another influential nonlinear business cycle model along the 
Keynesian tradition. It had also been unknown for a long time whether the model really 
generates limit cycles until Chang and Smyth (1971) succeeded in showing the 
existence elegantly. The result of this chapter is to Goodwin (1951) what that of Chang 
and Smyth (1971) is to Kaldor (1940). 
Chapter 3 applies chaos theory to the IS part with government following the 
political business cycle theory. Chaos theory originated from biology and mathematics 
in the 1970s, and infiltrated into economics in the 1980s and the 1990s. What attracted 
many researchers is that the theory made it clear that even a simple structure of a 
model can give rise to complicated phenomena called chaos. In fact there are various 
kinds of circumstances in which chaos occurs. The most popular tool in economic 
applications was a one-dimensional discrete-time system like the logistic map. This 
chapter reconsiders the political business cycle theory from the viewpoint of chaos 
theory. The models constructed here are not such discrete-time systems but 
continuous-time systems with an external forcing term representing periodic fiscal 
policy of government. It is shown by simulation results as well as theoretical 
considerations that government following the political business cycle theory may cause 
aperiodic motions called the chaotically transitional process. This is the first attempt to 
apply it to economic models. 
Chapter 4 investigates thoroughly Schinasi's (1982) business cycle model, which is 
a disequilibrium IS-LM model augmented by a government budget constraint. The 
IS-LM model had already been used as a business cycle model by Torre (1977). To show 
the existence of a limit cycle Torre took advantage of the Hopf bifurcation theorem for 
the first time in economics. Schinasi added a government budget constraint to the 
IS-LM model, and furthermore adopted Kaldor's (1940) nonlinear investment function. 
But his proof of the existence of a limit cycle was incomplete. This chapter corrects and 
extends his analyses. Shinasi's model has the two- and three-dimensional versions. For 
the former case, the existence of limit cycles is proven rigorously by the 
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Poincaré-Bendixson theorem. For the latter case, closed orbits are considered by the 
Hopf bifurcation theorem. In both cases it is found that three variables of the model, 
money supply, output, and the interest rate, correspond to the leading, coincident, and 
lagging indicators of the usual business index, respectively. 
Chapter 5 tries to give a microeconomic foundation to the LM part, or the liquidity 
preference theory. The motive of this chapter comes from my dissatisfaction with the 
usual way to explain the theory, especially with ambiguity concerning the equilibrating 
mechanism of the interest rate in the money market which is the most important aspect 
of the theory as opposed to the quantity theory of money in classical economics. This 
chapter pays attention to the bond market as well. The bond market is usually 
neglected in the name of Walras' law. But, given that the interest rate is defined simply 
as the inverse of the price of bonds, the supply of bonds as well as that of money should 
affect the demand for money. Thus both the money market and the bond market are 
dealt with explicitly. Furthermore the expected utility theory and a pure exchange 
model are made use of, both of which belong to standard microeconomics. The former is 
not new in discussion of this type, while the latter is my original idea. The model 
presented here corresponds well, I believe, with Keynes's (1936) verbal explanation.  
Chapter 6 attempts to construct a model which can explain basic aspects of a 
macroeconomy not merely in the short run but also in the long run. Needless to say, the 
IS-LM model needs to be modified heroically for the purpose. The model so made is 
called the Keynes-Solow model because it is founded on the IS part and Solow's 
neoclassical growth model. It is a two-sector model in which prices and production are 
so determined as to equilibrate the supply of and the demand for consumption goods 
and investment goods. Furthermore, such principles as profit maximization of firms and 
utility maximization of households obtain as in microeconomics. The model is only one. 
Nevertheless, it can analyze a macroeconomy in the short run and in the long run at the 
same time. And it provides some new insight into theories of consumption and 
investment. For consumption theory, the once-famous consumption function controversy 
is reconsidered with this model, and the relationship between a short-run and a 
long-run consumption functions is made clear from quite a new point of view. For 
investment theory, the equivalence of Tobin's q theory and the Modigliani-Miller 
theorem is proved.  
While Chapter 6 deals with a case where an economy is made up of the household 
sector, the production sector, the central bank, and commercial banks, Chapter 7 
completes the Keynes-Solow model by adding the government sector and the foreign 
sector. It will be shown that the complete model is able to analyze basic aspects of a 
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macroeconomy in a fairly general, and therefore realistic, situation. Here indirect tax is 
treated explicitly as well as direct tax. Government imposes both indirect tax and direct 
tax to buy consumption goods and investment goods. In case of budget deficit 
government bonds are issued. Main results obtained are concerned with the 
effectiveness of government fiscal policy. In the short run fiscal policy is effective. In the 
long-run steady state an increase in government investment leads to that in the level of 
real GDP, whereas an increase in government consumption has the opposite effect. In 
the golden-rule state fiscal policy is ineffective in changing the level of real GDP due to 
the consumption maximization by the household sector. These results are derived from 
one and the same model. The invalidity of the quantity theory of money is also shown.  
Chapter 8 concludes this thesis with my remarks on the IS-LM model, Keynesian 
economics, and classical economics. 
